While fiscal conditions remain healthier than in advanced economies, emerging economies continue to be exposed to negative spillovers if global conditions were to become less favorable. This paper finds that domestic bond yields in emerging economies are heavily influenced by two international factors: global risk appetite and global liquidity. Using a novel approach, the analysis goes on to show that the vulnerability of emerging economies to these factors is not uniform but rather depends on country specific characteristics, namely fiscal fundamentals, financial sector openness and the external current account balance. JEL Classification Numbers: E44, E62, G15, H63, O16.
I. INTRODUCTION
In recent years, financing conditions in most emerging market economies have remained relatively stable, in the context of low global interest rates and low global risk appetite. Indeed, domestic bond yields across emerging market economies at end-2012 were lower than they were in 2006. Nonetheless, even under these relatively benign financing conditions, several countries, including some with relatively high debt to GDP ratios, are running primary balances that are insufficiently high to stabilize debt and some others are only within a small margin (Figure 1 ). This raises the question: how vulnerable are emerging economies if global conditions were to become less favorable?
This paper addresses this question by identifying the global factors that are most likely to impact on domestic bond markets of emerging market economies, extending the work in Jaramillo and Weber (2013) . It also explores the possibility that the vulnerability to global movements is not uniform but rather depends on country specific characteristics. First, a factor-augmented panel estimation-based on a monthly dataset for 26 emerging economies between 2007 and 2013-identifies the common factors that affect domestic bond yields in all countries, controlling for other country specific conditions such as expected fiscal deficits and debt, inflation, and growth. These underlying factors are found to be associated with global risk appetite 2 (proxied by the VIX 3 ) and global liquidity (proxied by one-year ahead market expectations of 3 month U.S. interest rates 4 ) . Second, the model is recalculated to include the VIX and expected U.S. short-term interest rates as explanatory variables, and shows that their impact on financing costs varies across countries. Specifically, the coefficient on the VIX for each country is found to be closely linked to the strength of its 2 Risk appetite-the willingness of investors to bear risk-depends on both the degree to which investors dislike uncertainty (risk aversion) and the level of that uncertainty. Risk aversion is part of the intrinsic makeup of investors, is unlikely to change markedly, or frequently, over time. Risk appetite, by contrast, is likely to shift periodically as investors respond to episodes of financial distress and macroeconomic uncertainty. In adverse circumstances, investors will require higher excess expected returns to hold each unit of risk and risk appetite will be low (see Gai and Vause, 2006) . 3 The Chicago Board Options Exchange Volatility Index (VIX) is a measure of the market's expectation of stock-market volatility over the next 30-day period. It is a weighted blend of prices for a range of options on the S&P 500 index. See http://www.cboe.com/micro/VIX/vixintro.aspx. 4 Global liquidity can be defined in a number of ways. Here we use short-term interest rates as a price indicator that conveys information about the conditions at which liquidity is provided. See Bank for International Settlements (2011). Note: Debt stabilizing primary balance (DSPB) is the primary balance (PB) that would stabilize debt at 2011 levels, based on the interest rate growth differential of fiscal position and financial sector openness, as countries with weaker fiscal fundamentals and greater nonresident participation in their local bond markets would consequently be more susceptible if global markets suddenly retreat to safe-havens. Meanwhile the global liquidity coefficient for each country is found to be closely linked to its external current account balance, as countries with greater public and private sector reliance on external financing would be faced with a sudden shortfall in available resources if global liquidity conditions tightened. To the best of our knowledge, this paper is the first one to apply a factoraugmented panel estimation in this particular context, estimating emerging economy country specific responses to global shocks.
The remainder of this paper is structured as follows. Section II reviews the existing literature on the determinants of domestic bond yields in emerging markets. Section III discusses recent developments in domestic sovereign bond markets. Section IV provides background on the estimation methodology while Section V provides details on data and estimation results. Section VI presents the main conclusions and policy implications.
II. LITERATURE REVIEW
In contrast to widespread studies on sovereign foreing currency spreads, few papers have focused on emerging market domestic sovereign bonds, notwithstanding their growing relevance as a source of government financing.
56 Peiris (2010) conducts a panel analysis of 10 emerging market economies and finds that both domestic macro and global factors have a significant influence on long-term local currency government bond yields in emerging market economies, namely the fiscal balance, changes in policy interest rates, inflationary expectations, and foreign participation in domestic bond markets. Baldacci and Kumar (2010) estimate a panel of 31 advanced and emerging economies over the period 1980-2007 and find that higher deficits and public debt lead to a significant increase in long-term interest rates, with the precise magnitude dependent on initial fiscal, institutional and other structural conditions, as well as spillovers from global financial markets. Miyajima and others (2012) show that domestic factors, including expectations of the short-term interest rates and the fiscal balance, have tended to dictate the dynamics of the emerging market local currency government yield.
Meanwhile, the effect of global factors on financing costs in emerging economies has hitherto typically been analyzed within the context of the literature on the determinants of sovereign foreign currency spreads. McGuire and Schrijvers (2003) find that global risk appetite is a significant factor driving spreads, while Eichengreen and Mody (2000) and Bellas and others (2010) show that changes in market sentiment affect spreads. GonzalesRosada and Levy-Yeyati (2008) find that in addition to global risk appetite, global liquidity plays a central role. Hartelius and others (2008) and Dailami and others (2008) provide similar results when looking at U.S. interest rates. Longstaff and others (2011) look at CDS spreads in 26 advanced and developing countries and find that the majority of sovereign credit risk can be linked U.S. stock market returns and the VIX index. Pan and Singleton (2008) also document a similar strong relation between CDS spreads and the VIX index for Turkey, Korea and Mexico. For domestic bond yields, Baldacci and Kumar (2010) find that in periods of financial distress-defined as periods of high levels of the VIX index, high inflationary pressures, and more adverse global liquidity conditions-fiscal deterioration has a larger impact on bond yields. Jaramillo and Weber (2013) show that, when global risk appetite is low, domestic bond yields are mostly influenced by inflation and real GDP growth expectations, suggesting that, in tranquil times, markets focus more prominently on risk stemming from sensitivity to macroeconomic shocks. However, when global risk appetite is high, creditors' concern with default risk takes center stage and expectations regarding fiscal deficits and government debt play a significant role in determining domestic bond yields.
The paper more closely related to our work but focusing on advanced rather than emerging economies is Dell'Erba and Sola (2011). Dell'Erba and Sola (2011) estimate the effect of fiscal policy on long-term interest rates for a panel of 17 OECD countries. They investigate the determinants of long-term bond yields within a factor augmented panel to control for the presence of unobserved common factors. They find that two global factors (the global monetary and fiscal policy stances) explain more than 60 percent of the variance in long-term interest rates. Moreover, they go on to show that large economies and economies characterized by low financial integration and current account deficits are less prone to the propagation of those common shocks.
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III. RECENT DEVELOPMENTS IN DOMESTIC SOVEREIGN BOND MARKETS
In recent years, sovereign domestic bond yields remained relatively stable for the median emerging economy. Though domestic sovereign bond yields increased in the aftermath of the Lehman collapse, by 2011 bond yields had fallen below their 2006 levels ( Figure 2 ). However, this masks considerable volatility for a number of countries. Figure 2 also shows the distribution of bond yields across emerging economies. The financial crisis brought a considerable amount of differentiation across countries, with interest rates jumping to double digits in some cases. While this differentiation has since narrowed, the distance between countries did not return to its pre-crisis margin, suggesting greater market discrimination across emerging market countries.
Part of this greater differentiation appears to be linked to global factors, in particular international investors' appetite for risk and expectations about global liquidity. In recent years, the standard deviation across domestic bond yields in emerging economies has increased with upward movements in global risk appetite, as proxied by the VIX (Figure 3 ). 8 Similarly, global liquidity, proxied by one-year ahead market expectations of 3 month U.S. interest rates, also appears to be playing a role ( Figure 4 ). Although in some cases nonresident holdings of government debt are relatively small (for example China and India), private investors from emerging market economies are increasingly putting their funds in overseas assets (Karolyi and others, 2013) , therefore global liquidity and risk appetite would affect residents' decisions to invest abroad to the extent that they impact their risk-return tradeoff.
Furthermore, sovereign bond yields have not behaved uniformily across different regions, as shown in Figure 5 . European emerging market economies showed much larger changes in sovereign bond yields since the onset of the global financial crisis compared to other emerging market economies. In constrast, bond yields 8 The VIX has been traditionally used in the literature as measure of global risk appetite. See for example McGuire and Schrijvers (2003) , IMF (2004) , Gonzales-Rozada and Levy-Yeyati (2008) , Hartelius and others (2008) , Bellas and others (2010) , Baldacci and Kumar (2010) , and Longstaff and others (2011) . Sources: Bloomberg L.P., Consensus Forecast, Haver Analytics, International Financial Statistics, and authors' calculations. 1/ Market expectations of one-year ahead real GDP growth in large advanced economies. Sources: Bloomberg L.P., Consensus Forecast, Haver Analytics, International Financial Statistics, and authors' calculations. 1/ Market expectations of one-year ahead real GDP growth in large advanced economies. for emerging markets in Asia remained relatively more stable over the same period. This suggests that particular characteristics of these economies may have increased or decreased their vulnerability to external shocks.
IV. DATA AND METHODOLOGY
A. Data Sources
We construct a panel dataset of monthly observations for 26 emerging economies between January 2005 and July 2013. This dataset was originally developed by Jaramillo and Weber (2013) . The novelty is that this dataset contains one-year ahead market expectations for annual inflation, real GDP growth, the fiscal balance to GDP ratio, and public debt to GDP ratio, whose source is the Economic Intelligence Unit (EIU). The forecasts provided by the EIU are produced by in-house analysts who employ spreadsheet-based models, using a framework that is carefully customized for each individual economy and structured to ensure internal consistency. Forecasts are provided for the current year as well as one to five years ahead, and are updated once a month.
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The dataset also includes long-term (typically 10-year) domestic bond yields, the domestic Treasury bill rate and money market rates obtained from Bloomberg, Haver, and International Financial Statistics. To capture global liquidity conditions, the one-year ahead market expectations of 3-month U.S. interest rates is included, obtained from Consensus Forecast. The VIX is used as a proxy for global risk appetite, obtained from Bloomberg. Additional market expectations of growth, inflation, and budget deficits, obtained from Consensus Economics, were used when performing the robustness checks, though the fiscal data are only available for a small group of countries. The Appendix provides more details on data sources by country.
The criterion that determined the inclusion of countries in the panel was data availability of long-term domestic bond yields and the one-year ahead expectations of public debt to GDP. Data on long-term domestic bond yields are only available over a long enough time span for a selected number of emerging economies. We decided only to include countries for which at least data for 12 months without gaps on long-term domestic bond-yields were available. This was the case for 26 emerging market economies. As shown in the Appendix, the data coverage for the countries in our sample differs. For some of those countries, data on these variables since 2005 are available. For others, observations only start in 2008 or 2009. For a number of countries, several sources for long-term bond yields were available. In these cases, we checked consistency of data across these different sources. Data on the one-year ahead expectations of public debt to GDP from EIU are only available from March 2007.
B. Methodology
We follow Dell'Erba and Sola (2011) and Giannone and Lenza (2008) in their approaches and estimate a factor augmented panel that allows for heterogeneous effects of common factors across countries. The factor-augmented panel estimation-based on a monthly dataset for 26 emerging economies between March 2007 and July 2013-first identifies the common factors that affect domestic bond yields in all countries, controlling for other country specific conditions such as expected fiscal deficits and debt to GDP ratios, inflation, and real GDP growth. Second, we analyze which variables are associated with those common factors. Third, the model is recalculated to include those variables that are closely associated with the common factors as explanatory variables, and allows their impact on domestic bond yields to vary across countries. This section will first outline the basic model that has traditionally been use to investigate domestic bond yields and then specify how it is extended to a factor augmented panel.
The standard econometric specification
The standard methodology used for advanced economies (see for example, Reinhart and Sack, 2000) , estimates the following fixed effects panel data model:
( 1) where denotes nominal yields on the long term domestic bond yields for country i ( ) and is a vector of explanatory variables, which includes macroeconomic and fiscal variables for ( ).
Some heterogeneity between countries is allowed by introducing time-invariant country characteristics in the form of fixed effects ( . There are many institutional peculiarities in domestic bond markets that are country specific. For example, financial markets in emerging economies are still developing in many cases, which could affect the overall liquidity of the bond market (e.g. market size, turnover). Also, financial repression has been experienced in the past in some countries, helping to keep interest rates low. It is expected that fixed effects would control for these institutional issues, in particular given the relatively short and recent time frame discussed in the paper and the gradual process that is typically involved in institutional change.
In choosing which explanatory variables to use in the estimation of equation (1), we follow the literature on domestic bond yields in advanced economies that has typically included fiscal variables (public debt and the fiscal deficit to GDP) as well as real GDP growth and inflation as explanatory variables. Following Laubach (2009) , and in order to avoid potential endogeneity issues, we use market expectations of the fiscal variables, real GDP growth and inflation. 10 We also include a measure of the short-term nominal interest rate to control for the effects of monetary policy on the term structure.
Estimating a Factor-Augmented Panel
One potential shortcoming of the above specification is that it is likely that in open and integrated economies, and are influenced by the same common shocks such as business cycle fluctuations. This would give rise to so-called cross sectional dependence, which implies that the error terms are correlated across countries since the units of observations are simultaneously affected by common but unobserved factors. Such cross-sectional dependence leads to inefficient estimates and the literature has identified several methods to correct for it (Pesaran, 2004 (Pesaran, , 2006 . These include using so-called common correlated effects estimators (Pesaran, 2006) or a factor augmented panel, which extracts principal comments from observable variables and then explicitly includes those global factors into the regressions (Giannone and Lenza, 2008) . In this paper, we decided to use the latter methodology since this allows us to focus on the underlying global factors and match them to actual variables, whose impact on different emerging economies can then be investigated.
Following Dell'Erba and Sola (2011), we can impose the following factor structure: (2) Equation (2) specifies that the observable variables, and are a combination of k unobservable global factors and an idiosyncratic component, which is unaffected by global shocks.
Ideally, we would like to estimate equation (1) with the idiosyncratic components only:
However, since the common shocks are unobserved, this implies that the idiosyncratic components are also not directly observable. Using (2) we can rewrite equation (3) in terms of observable quantities and global factors: (4) Equation (4) now takes explicitly account the common factors and if they can be consistently estimated, then (4) can be estimated by standard panel techniques (Dell'Erba and Sola, 2011) . In order to obtain consistent estimates of the unobservable factors, a principal components technique is used following Giannone and Lenza (2008) and Dell'Erba and including valuation effects, have been found to be the largest source of major debt increases in emerging economies over the past three decades (Weber, 2012) .
Sola (2011).
The principal components analysis (PCA) involves collecting all dependent and independent variables for each country in a matrix, P, which will then have the dimension T*(N(m+1)) where N denotes the number of countries included in the estimation, T denotes the number of time series observations, and m the number of explanatory variables, which include the fiscal variables. The PCA extracts the eigenvectors of this matrix obtained from the eigenvalueeigenvector decomposition of the covariance matrix of P. The eigenvectors are linear combinations of the columns of P and if the common factors are pervasive whereas idiosyncratic shocks are not, they are consistent estimates of the set of common factors (for more details on this see Dell'Erba and Sola, 2011) . Given the dimensions of P, there are N(m+1) eigenvectors. We will not use all of them in our estimations, but keep as many common factors as are needed to ensure that we can explain at least 60 percent of the panel variance. This ensures that we choose those factors which explain most of the correlations among our data.
We can then rewrite (4) as follows: (5) Where q denotes the number of factors that are included to ensure that at least 60 percent of the panel variance is explained by the common factors. While this specification allows for heterogeneous effects of common factors cross countries, it assumes that the coefficient is the same for all countries, in order to ensure consistency with previous studies and also limit the number of coefficients that have to be estimated.
Our estimation strategy in this paper is to match those common factors that explain most of the panel variance to actual variables, include those in the specification outlined in equation (5) instead of the common factors and then to analyze whether the effects of those global shocks on long-term interest rates are the same across emerging economies. This is followed by a correlation analysis of which domestic factors could explain possible differences across countries.
V. RESULTS AND POLICY IMPLICATIONS
The principal components analysis suggests that movements in sovereign bond yields in emerging market economies are driven largely by two underlying common factors (Table 1) . 11 The first two eigenvectors explain 66 percent of the panel variance. A scree plot of eigenvalues suggests either 2 or 4 factors due to the way the slope levels off twice ( Figure 6) . 12 We choose to retain two factors in order to balance parsimony (a model with few factors) with plausibility (explaining most of the variability in the variables). The reason for not including more factors is that we want to limit the number of coefficients that have to be estimated. In order to find an economically meaningful interpretation of the two common factors, the paper analyzes the simple correlation between each common factor and variables that reflect global trends, with particular focus on series that capture developments in the global economy and changes in the willingness of investors to incur risk. While it is impossible to identify precisely what the common factors represent, this exercise proves useful in determining which global trends tend to be the most important. The expected 3-month interest rates in the U.S., the Federal funds rate, and expected 10-year U.S. bond yield, are used as measures of global liquidity. The VIX, the BBB corporate spread, and the high-yield spread are used as measures of investor risk tolerance. Table 2 shows that the common factors are significantly correlated with several of these variables. This result is driven both by the high correlation between many of these variables themselves and by the fact that the common factor, by construction, represents a mixture of all common forces driving emerging market sovereign yields. Overall, the analysis indicates clear correlation between the first common factor and global liquidity (as measured by market expectations of 3 month US interest rates), and also a strong correlation between the second common factor and the VIX. 12 The Kaiser criterion, which drops all factors with an eigenvalue of less than one, would have resulted in 8 common factors. However, we do not follow this criterion here since it tends to overextract factors (Bandalos and others, 2008) . Indeed, there is a consensus in the literature that it is one of the least accurate methods for selecting the number of factors to retain (Velicer and Jackson, 1990) . 
Eigenvalue
To note, global liquidity and global risk appetite are also likely to be interrelated through different leads and lags. Short-term interest rates could react to movements in equity prices reflecting the expected endogenous response of monetary policy to the impact of stock price movements on aggregate demand (Rigobon and Sack, 2003) . Similarly, a change in shortterm interest rates could impact the VIX through changes in the aggregate balance sheet of the financial intermediaries (Shin and Adrian, 2010) . The model is then estimated first without the common factors as in column 1 and then including the VIX and the expected U.S. short-term interest rate as additional explanatory variables in column 2 (as in equation 5). The results are shown in Table 3 : The results show that fiscal variables are important determinants of bond yields. The coefficients on the expected debt and fiscal balance are in line with previous studies. An increase in the expected fiscal deficit of 1 percent of GDP pushes up nominal bond yields by about 27 to 38 basis points, depending on the specification used. This is of a similar magnitude as in Miyajima and others (2012) . It is also within the range of findings of the literature on advanced economies (where the estimated impact of a change of one percent of GDP in the fiscal deficit on interest rates ranges from 10 to 60 basis points (Laubach, 2009) ). An increase in the one-year-ahead expected gross public debt-to-GDP ratio of 1 percentage point increases nominal yields by 4-5 basis points, in line with Baldacci and Kumar (2010) and in the upper range of estimates found in previous studies for advanced economies (where the estimated impact of a change of one percent of GDP in the debt ratio on interest rates ranges from 1 to 8 basis points (Haugh and others, 2009) . While growth and inflation take a backseat in the first specification, once we include the factors and therefore correct for crosssectional dependence, which could lead to inefficient estimates, inflation becomes significant. Higher inflation is found to increase bond yields, in line with the previous literature (Baldacci and Kumar, 2010) . Domestic growth is still not a significant determinant of bond yields in the second specification.
The second specification also produces estimates of the impact of the VIX and the expected U.S. short-term interest rate on financing costs for each of the countries included in the estimation. Coefficients vary significantly across countries. For illustrative purposes, we grouped countries into three regions: Latin America, Europe and Asia and investigated how these coefficients are linked with country specific conditions such as financial openness (measured by the Chinn and Ito (2006) index, which is now available for 2011), the strength of countries fiscal position (measured by the fiscal stress index developed by Baldacci and others, 2011) and external current account positions. Figure 7 plots the median coefficient by region against the median value of different country conditions that could be relevant in the transmission of global shocks on domestic bond yields. Figure 7 illustrates that the coefficient on the VIX for each country is found to be closely linked to the strength of its fiscal position (as measured by the fiscal stress index) and financial sector openness. This suggests that countries with weaker fiscal fundamentals (including debt, deficits, and gross financing needs) and greater nonresident participation in their local bond markets would consequently be more susceptible to an increase in domestic bond yields if a sudden increase in global risk appetite triggered a retreat of investors to safehavens. Meanwhile the global liquidity coefficient for each country is found to be closely linked to its external current account deficit to GDP, as countries with greater public and private sector reliance on external financing would be faced with a sudden shortfall in available resources if global liquidity conditions tightened. These findings are in line with those of IMF (2013) , in the context of emerging market economies' resilience to capital inflow fluctuations. This study shows that the more resilient emerging market economies have more countercyclical fiscal policy (which would imply a stronger initial fiscal position) and more stable current accounts, although capital account openness is not found to be meaningful. 
VI. SUMMARY AND CONCLUSIONS
The present paper extends Jaramillo and Weber (2013) to shed further light on the determinants of domestic bond yields in emerging markets, and the vulnerability of these economies to global shocks. This paper finds that domestic bond yields in emerging economies are heavily influenced by two international factors: global risk appetite and global liquidity. Using a novel approach, the analysis goes on to show that the vulnerability of emerging economies to these factors is not uniform but rather depends on country specific characteristics, namely fiscal fundamentals, financial sector openness and the external current account balance.
These findings suggest that financing conditions in emerging economies could deteriorate rapidly if global conditions weaken. Risks are especially high for financially more open countries with weak fiscal positions and sizeable current account deficits. These results underscore that countries should maintain a strong fiscal position to reduce their vulnerability to global shocks. In some countries, a stronger fiscal balance would also help reduce external deficits, which in turn would also improve their resilience to shifts in external conditions. For financially more open countries, key instruments to reduce vulnerability to external shocks include stronger regulatory oversight and macroprudential policies. 
2005M12013M07
Monthly EIU 
